Early events in free radical-mediated damage of isolated nerve terminals: effects of peroxides on membrane potential and intracellular Na+ and Ca2+ concentrations.
The effects of peroxides were investigated on the membrane potential, intracellular Na+ ([Na+]i) and intracellular Ca2+ ([Ca2+]i) concentrations, and basal glutamate release of synaptosomes. Both H2O2 and the organic cumene hydroperoxide produced a slow and continuous depolarization, parallel to an increase of [Na+]i over an incubation period of 15 min. A steady rise of the [Ca2+]i due to peroxides was also observed that was external Ca2+ dependent and detected only at an inwardly directed Ca2+ gradient of the plasma membrane. These changes did not correlate with lipid peroxidation, which was elicited by cumene hydroperoxide but not by H2O2. Resting release of glutamate remained unchanged during the first 15 min of incubation in the presence of peroxides. These alterations may indicate early dysfunctions in the sequence of events occurring in the nerve terminals in response to oxidative stress.